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rop6yHOB B.K. ~ AP· 13 - 12386 
H3rOTosneH~e MOAyneA APeA¢os~x KaMep AnR 
YCTaHOBK~ "n~OH 11 

PaccMoTpeH~ onepa~~~ ~ ycTpoAcTsa, AOnonH~TenbH~e no 
OTHOWeH~~ K pa3pa6oTaHH~M paHee AnR ~3rOTOBneH~R MHOrOKa
HanbH~X C~CTeM APeAc)>OB~X KaMep Ha OCHOBe n~TbR paMOK ~3 

3nOKC~AHOrO KOMnayHAa nOA BaKyyMOM. np~BeAeH~ pe3ynbTaT~ 

~cn~TaH~A OAHOro ~3 MOAyneA. noKa3aHo, 4TO B ra30BOA CMeC~ 
Ar + 30% C0 2 + 2.6 % C2 H5 OH np~ nopore 3 MKA nnaTo 3<!XIJeKT~s
HOCT~ COCTaBnRnO 150 B ~ 6~no ~AeHT~4H~M AnR BCeX aHOAH~X 
nposonOK. np~BeAeHbl 3aB~C~MOCT~ 3c)>c)>eKT~BHOCT~, CKOpOCT~ 
APeA¢a OT An~H~ APeA¢a. noKa3aHa Ta6n~~a ~3MepeH~A An~H~ 
APeAc)>a MeTOAOM 11 TeHeA'' OT KaTOAHbiX nposonOK. npocTpaH
CTBeHHaR T04HOCTb np~ 3TOM He npeB~Wana 100 MKM ~ Onpe
AenRnacb B OCHOBHOM speMeHH~M pa3peWeH~eM 3neKTpOH~K~. 

Pa6oTa BblnOnHeHa B na6opaTOp~~ RAePHbiX npo6neM OH.sm. 

Coo6weHKe 06beLIKHeHHOI"O KHCl'Kl'yl'a !!JlepHblX KCCneLIOBSHKll, .Qy6Ha !979 

Gorbunov V.K. et.al. 13 - 12386 

Making of Modules for Drift Chambers for 
"Pion" 

Additional operations and arrangements were consi
dered to previously developed technology of making multi
channel systems for drift chambers on the basis of moul
ding of frames from compound of epoxy under vacuum. The 
results of tests of one of the modules are presented. 
Efficiency plateau was of 150 Volts in the gas mixture 
Ar + 30%C02 + 2.6 %C2H50H at a threshold of 3 mkA. Depen-
dences of efficiency, velocity of drift versus length of 
drift are given. The table 1 ists the measured lengths of 
drift by the method of "shadows" from the cathode wires. 
Space accuracy does not exceed 100 mkm and was determined 
over the time resolution of electronics. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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1. BBE,[fEHHE 

llpHMeHeHHe ,llpeiicl>OBhlX J<aMep B J<a'leCTBe ll03Hl{HOHHO-'IyB

CTBHTenLHhlX ,lleTei<TOPOB o6ycnoaneHO pX,llOM Tai<HX HX npeHMy

ll{eCTB, J<ai< BhlCOI<Oe npOCTpaHCTBeHHOe pa3peweHHe, Manoe 'IHCnO 

xaHanoa 3nexTpoHHI<H, xopowax 34>cl>ei<THBHOCTb. PeanH3al{HX 3THX 

J<a'leCTB CBX3aHa C onpe,lleneHHhlMH TPY.IlHOCTJIMH, B TOM 'IHCne 

H B npol{ecce H3rOTOBneHHX CHCTeM H3 6nOI<OB ,llpeiicl>OBhlX I<aMep . 

B pa6oTax /1·3 / paccMoTpeHhl xapaxTepHCTHI<H cHcTeM H3 

6nOI<OB ,IJ.peiicl>OBhlX J<aMep, H3rOTOBneHHhlX Cll0C060M nHTbX paMOI< 

H3 3llOI<CH,llHOrO I<OMnayH,lla. )J;anbHeiiwee pa3BHTHe yi<a3aHHOH 

Bhlwe MeTOJlHI<H noTpe6oaano eme 6onbweii H,lleHTHcl>HI<al{HH H3ro

TOBneHHhlX H3 OTnHThlX paMOI< MO,llyneii, 'ITO, B CBOIO O'lepe,llb, 

npHBeno I< Tll{aTenbHOMY HCllhlTaHHIO MO,llyneii ,llO HX C60pi<H B 6nOI<H . 

llo3TOMY 6hlnH pa3pa6oTaHhl H npHMeHeHhl cne,llyJOmHe .IlOnonHHTenL

Hhle onepal{HH H ycTpOHCTBa: 

a/ Tpacl>apeT ,llnJI H3rOTOBneHHX npOBOnO'IHhlX 3nei<TpO,llOB; 

6/ I<OHTponb nono:>KeHHJI npoaonox c noMOll{blO xoMnapaTopa 

H3r-2; 
B/ ynb Tpa3BYI<OBaX O'IHCTI<a npOBOnO'IHhlX 3nei<TpO,llOB H BHyT

peHHero o6'heMa MO,llyneii; 

r I cTeH.Il ,llnx n poa e pxH xapaxTep HCTHI< MO,llyneii c n o MOll{bJO 

MeTona "Te Heii" o T xaTO.IlHhlX n poaon o x 
141 

2 . OllHCAHHE T PA(/)APETA 

Ha puc. 1 noxa3aH 'lepTe:>K Tpacl>apeTa c ocHOBHhlMH pa3Mepa

MH H ,llOllyCI<aMH Ha HHX . Tpacl>apeT npe,llCT aBnxn C060R paMy C Ha-

6opoM TO'IHhiX 6a30BhlX MeTOIC B BH,lle OTBepCTHR H pHCOIC . 
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Puc. I . TparjapeM. 

A 

K KOHCTpyK~HH Tpai!JapeTa npe,D;hliBJIRJIHCb CJie,D;yiOI.llHe Tpe6o
BaHHll: 

a/ B03MO>KHOCTb O,li;HOBpeMeHHOH HaMOTKH DpOBOJIO'IHLIX JJieKT

pO,D;OB ,D;ByX paMOK O,D;Horo MO.D;yJIJI C ~eJibiO COI<pameHHR BpeMeHH 

HaMOTKH H YMeHbWeHHJI pacxo,n;a llpOBOJIOKH; 

6/ H,D;eHTHqHOCTb H 

JJieKTpO,D;OB B MO,D;YJIJI X. 
OpTOrOHaJibHOCTb HaMOTKH llpOBOJIQqHLIX 

HaMOTI<a npoBonoqHLIX JDei<Tpo.n;oB ocymecTBnllnacb npa Bpa

meHaa rpai!JapeTa B ~e~rpax. llocne pacnaii:Ka npouonoK npoaJBo.n;a

nacb npouepi<a HX ITOJIO>KeHHR OTHOCHTeJibHO 6a30BLIX OTBepCTHH 
Mo.n;yneii:. 

3. KOHTPOJlh TOlfHOCTH IIOJIO)f(EHHH IIPOBOJIOK 

3ra onepa~a.11 npOB3Bo.n;anacb Ha cTone KOMnapaTopa H3r-2, 
Ha KOTOpOM 6a30BLie p a3Mepbl YCTaHOBKB COBMel.llaJIHCb C 6a30-

4 

BLIMH pa3MepaMH Tpai!JapeTa. Ha puc. 2 DpHBe,D;eHa KapTa OTKJIO

HeHHH mara HaMOTKH DpOBOJIOK KaTO,D;HOrO 3JieKTpo.n;a O,D;HOH paMKH 

MO,D;YJIR . H3 pHCYHKa BH,D;HO, qTO MaKCHMaJibHOe OTKJIOHeHHe mara 

HaMOTKH DpOBOJIOK He npeBLJWaJIO ±10 MKM OT HOMHHaJibHOrO 

mara H BOM . = 2 MM. KpoMe TOrO, DpH H3MeHeHHH DOJIO)f(eHHR paMKH 

MO,D;YJIR Ha o6paTHOe OTKJIOHeHHe DOJIO)f(eHHR DpOBOJIOK OTHOCH

TeJibHO DpRMOro DOJIO)f(eHHR COCTaBJIRJIO He 6onee ±10 MKM, qTo 

CBH,D;eTeJibCTBOBaJIO 06 H,D;eHTHqHQC T H DOJIO)f(eHHR DpOBOJIOK Ka

TO,D;HLIX 3JieKTpO,D;OB B MO.D;yne . 

'2, 

Puc. 2. Kap•a OIIIC'Iellroe waza HaMOffKU npoeo/IOK KalllobHozo 
3/lf!KJtpoc)a no JUKalle KOMnapa•opa H3r- 2 . 

4. YJih TPA3BYKOBAJI OfJHCTKA IIPOBOJIOlJHh/X 
3JIEKTPO,aOB H BHYTPEHHETO OE'hEMA MO,aYJIEit 

llo,n;po6HO TaKaR oqaCTKa paCCMOTpeHa B pa60Te /5/ , llpBMeHB

TeJibHO K ,n;peii:I!JOBLIM KaMepaM TeXHOJIOrBqecKBH UBKJI oqBCTKB 

OCYI.lleCTBJieH DOJIHOCTbiO B MOIOI.llBX Cpe,n;ax 83 6eH3BHa 6-70, 

3TBJIOBOrO CITBpTa, I!JpeOHa-113 . Cne,n;yeT OTMeTBTb He06XO,D;BMOCTb 

BLI.n;ep)f(KB Mo.n;yneii: nocne oqacTKB B aTMoci!Jepe B03.n;yxa B TeqeHBe 

cyToK .n;nR nonHoro y.n;aneHBJI napoB I!JpeoHa -113. llocne c6opKB 

MO,D;YJIB npoBepRJIBCb Ha repMeTaqHQCTb DO CXeMe, paCCMOTpeHHOH 

B pa6oTe Al l , a npo.n;yBanacb pa6oqeii: ra3oBoii cMeCbiO . ,[\anee 

MO.D;YJIB He DO,D;BepraJIBCb HBKaKBM TpeHBpOBQqHLlM n poueccaM, TaK 

KaK BX p a6oqae XapaKTepBCTBKB 6LJJIB Y.D;OBJieTB Op B T eJibH LIM B. 
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5. CTEHA ,4JJJI IIPOBEPKH 

PAEO'IHX XAPAKTEPHCTHK MOAYJIEil 

Ha puc. 3 npe.AcTaBJieH qepTe>K CTeH.Aa. OcHOBHoe Ha3Ha'leHHe 

CTeH.Aa 3aKJI10'IaJIOCb B cne.AyJO~eM: 

a/ o6ecne'leHHe xonJIHMa~HH nyqxa (3- qacTH~; 

6/ CHMMeTpH'IHOe pacnono>KeHHe MO.AYJieB OTHOCHTeJibHO ~e

neB KOnnHMaTopoB; 

B/ nepeMe~eHHe MO.AynJI OTHOCHTenbHO HCTO'IHHKa (3-qaCTH~ 

C TO'IHOCTblO XO.Aa ±5 MKM. 

KonnHMa~HJI nyqxa ocy~eCTBnJIJiacb c noMO~bJO uepxHero 3 
H HH>KHero 9 KOJIJIHMaTOpOB. BepXHHH KOnnHMaTOp COCTOJin H3 

2 CBHH~OBhiX DJiaCTHH, WHpHHa ~enH Me>K.AY KOTOphiMH MOrna Me

HJITbCJI OT 0,1 .AO 3 MM. HH>KHHM KOJIJIHMaTOpOM cny>KHna .AJQpane

BaJI nnacTHHa c na30M WHPHHOB 3 MM. TinacTHHa xpenHnacb x xop

nycy C~HHTHnnJI~HOHHOrO C'leT'IHKa 8. Mo.Aynb 2 DOMe~anCJI Ha 

nnHTY 6 H nepe.ABHrancJI DpH Bpa~eHHH raBKH 5 OTHOCHTenbHO 

MHKpOMeTpH'IeCKOrO BHHTa 4 C WarOM 0,5 MM npH DOnHOM o6opoTe 

JIHM6a 11, HMeJO~ero 100 .AeneHHH. Ta.xHM o6pa30M, ~eHa .AeneHHJI 

nHM6a paBHJinacb 5 MKM. llnaBHOCTb, TO'IHOCTb XO.Aa H OTCYTCTBHe 

nKJ4lTa .AOCTHraJIHCb 3a C'leT perynHpOBKH nono>KeHHJI cyxapeH 7 
OTHOCHTeJibHO HanpaBnJIJO~HX 10, COOCHOCTH HanpaBnJIJO~HX 10, 
npHTHpKH pa60'IHX DOBepXHOCTeH BHHTa 4 H raBKH 5. 

~· 
l I II 

Puc. 3. CllleHc) c)AJI ucnbJIIfaHUJI Moc)yAeii c)peii(Joabrx KaMep. 
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IOCTHpOBKa nono>KeHHJI KOnnHMaTOpOB 3, 9, MO.AynJI 2 H Kop

nyca 8 npOH3BO.AHnacb cne.AYJO~HM o6pa3oM. Mo.AyJib .ApeiicllosoB: 

KaMe phi OCBe~aJICJI naMDOB. llpH 3TOM B ~enH BepxHero KOnnH

MaTopa WHpHHOH 0,3 MM Ha6JilO.AanHCb TpH JlpKHe nHHHH, ecnH 

DpOBOnOKa KaTO.AHOrO 3JieKTPO.Aa pacnonaranaCb CHMMeTpH'IHO OT

HOCHTenbHO rpaHeH BepxHero KOnnHMaTOpa • .IJ;Be 60K0Bhle CBeTJI~He

CJI nHHHH COOTBeTCTBOBanH OTpa>KeHHJIM npOBOnOKH, OCBe~eHHOB 

JiaMDOB, OT 60KOBhiX rpaHeB BepxHero KOnJIHMaTopa. llOJIO>KeHHe 

Bepx&ero KOJIJIHMaTopa cllHKCHpOBanOCb C DOMO~blO BHHTOB 12 
H DnaCTHHhl 1. 

IOCTHpOBKa nonO>KeHHJI Da3a HH>KHero KOnnHMaTopa H OCH 

KOpnyca C~HHTHnnJI~HOHHOrO C'leT'IHka OCy~eCTBnJinacb DO Dy'IKY 

CBeTa DpH OCBe~eHHH ~enH BepxHero KOJIJIHMaTopa. 

Ha OT"blOCTHpOBaHHOM TaKHM o6pa30M CTeH.Ae CHHMaJIHCb pa-

60'IHe xapaKTepHCTHKH MO.AYJieB, a TaK>Ke onpe.AenJinOCb HX npo

CTpaHCTBeHHOe pa3peweHHe. 

6. PE3YJibTATbiHCIIMTAHHil 

Ha puc. 4 npe.AcTaBneHa 3aBHCHMOCTb 3cllcllexTHBHOCTH oT Ha

npH>KeHHJI Ha aHO.AHOH HHTH npH pa3nH'IHhiX noporax .AHCKpHMHHa

TOpa. 3aBHCHMOCTb CHHManaCb npH DPO.AYBe MO.Ayneii ra30BOH 

CMeCblO, COCTOJI~eii H3 aproHa OC060H 'IHCTOThl, 'IHCTOrO yrne

KHCnoro ra3a H .ABa>K.Ahl neperHaHHoro 3THJIOBoro cnupTa B co

OTHOWeHHH Ar ~ 30%CO t 2,6%C H OH . Tpe6osaHHJI x 'IHCTOTe ra-
2 2 5 

30BhiX KOMDOHeHT ODpe.AenJIJIHCb He06XO.AHMOCTblO DOny'leHHJI 3Ha-

'leHHH .ApeiicllOBOH CKOpOCTH, He 3aBHCJI~HX OT npHMeceii, a TaK>Ke 

.AOCTaTO'IHOrO ra30BOrO YCHneHHJI. .IJ;JIHHa DJiaTO 3cllclleKTHBHOCTH 

paBHJinacb 150 B npu nopore 3 MKA H cooTBeTCTBeHHO 50 B npu 

nopore 5 M KA. 

HaJIH'IHe xopoweii 3cllcllexTHBHOCTH npH noporax perHcTpa~HH, 

HeCKOnbKO 6onbWHX, 'leM B . 06hi'IHhiX ra30BhiX CMeCJIX TaKoro CO

CTaBa, 06"bJICHJinOCb OTCYTCTBHeM 3neKTpOOTpH~aTeJibHhiX npHMe

CeH, a TaK>Ke npaBHnbHOH reOMeTpHeH npOBOJIO'IHhiX 3neKTpO.AOB H 

HX 'IHCTOTOH. 

Ha PUC. 5 DOKa3aHa 3aBHCHMOCTb 3cllclleKTHBHOCTH OT .AnHHhl 

.Apeliclla .AJIJI paCCMOTpeHHOB BhiWe ra30BOH CMeCH npH pa3nH'IHhiX 

noporax H HaDpJI>KeHHJIX Ha DpOBOnO'IHhiX 3neKTpo,a;ax. 3cllclleKTHB-
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Puc. 5. 3aeUCUMOCI/Ib 3~eKI/IU6HOC111U 0111 OAUHbl opeu(Ja. 

HOCTb, 6nHJKall K 100*, no aceii: .AJJHHe ,Apeii:<l>a nony'leHa npH 

nopore 3 MKA /KpHBall 1/. KpHBble 2,3,4 CHliTbl npH nopore 5 MKA 

H npH paJHbiX Hanpli>KeHHliX Ha KaTO,AHbiX npOBOJJO'IHbiX :weKTpO,AaX 

H noneBOH npOBOJJOKe. l-fJ XO,Aa KpHBbiX BH,AHO, 'ITO ,AJlll nony'leHHll 

100*-HOH J<l><t>eKTHBHOCTH llOBbiWeHHll MaKCHMaJJbHOrO KaTO,AHOrO 

Hanpli>KeHHII .AO 4 KB He,AocTaTO'IHO. PoeT JHa'leHHH J<l><t>eKTHBHOCTH 

npH TaKOM yBeJJH'IeHHH 06bliCHIIJ1Cll HeKOTOpbiM yBeJJH'IeHHe.M raJo

BOrO YCHJJeHHll y aHO,AHOH npOBOJJOKH Ja C'leT HJMeHeHHll paJHOCTH 

llOTeHUHaJJOB Me>K,Ay aHO,AHbiM, KaTO,AHbiM H llOJJeBbiM JJJeKTpO,AaMH, 

a TaK>Ke Ja C'leT yMeHbWeHHII noTepb JJJeKTpOHOB npH TenJJOBOH 

.AH<l><i>YJHH 'lJJeKTpOHOB BO BpeMII ,Apeii<l>a H BblpaBHHBaHHII ,Apeii:<l>OBOH 

CKOpOCTH JJJeKTpOHOB npH yBeJJH'IeHHH OTHOWeHHll E 1 P. 

Ha puc. 6 UOKa3aHa JaBHCHMOCTb CKOpOCTH ,Apeii:<l>a JJJeiCTpO

HOB OT ,AJJHHbl ,Apeii:<l>a . raJOBall CMeCb Bbi6paHa C MeHbWHM CO,Aep

>KaHHeM cnHpTa H yrneKHcrroro raJa ,AJJll Toro, lfT06bl CHHJHTb pa-

6olfee Hanpli>KeHHe Ha aHO,AHOH npoBOJJOKe npH MHHHMaJJbHOM nopore 

perHcTpauHH, paBHOM 3 MKA. BerrH'IHHa CKopocTH ,Apeii.<l>a na yqacT

Kax Apeii:<l>a Onpe,AeJJliJJaCb C llOMOJ.UbiO MeTO,Aa "TeHeH" OT Ka TO,AHbiX 

nposorroK, no,Apo6Ho paccMoTpeHHoro B pa6o1 e 11 ~ H 3 xo,Aa KpHBOH 

BH,AHO, 'ITO Ha y'laCTKe ,Apeii<l>a OT 5 ,AO 15 MM CKOpOCTb ,Apeii<l>a 

6 

5 

4 

3 

2 

1 

llr +20%C02 -:-1,8%CzHsOH 

Ua= +1.tJ3K81 
UK,? -3,0K~I 
flopoz=3MKQ 

LU. w 
' • • • I I 

4 
I I rpeu{{la, 

Z 4 0 8 10 12 I /(j 18 20 /'1M. 

Puc. 6. 3a6UCUMOC111b CKOpOCTIIU Opeu(Ja 0111 OAUHbl Opeu(Ja. 
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H3MeH.IInacb He3Ha'IHTenbHO. B Ha'lane H B KOHUe ,D;peii:cilOBOrO npo

Me)l(yTKa 3Ha'leHHe ,D;peii:cilOBOB CKOpOCTH B03pacTano, 'ITO 6wno 

CB.II3aHO C yBenH'IeHHeM 3neKTpH'IeCKOrO DOn.ll B paii:OHaX aHO,D;HOB 

H noneBOB npOBOnOK. Xo,D; KpHBbiX 3aBHCHMOCTH CKOpOCTH ,D;peii:cila 

OT ,D;nHHbl ,D;peii:cila COBDa,D;an ,D;n.ll BCeX ,D;peii:cilOBbiX npoMe)l(yTKOB pa3-

HbiX MO,D;yneii:, 'ITO CBH,D;eTenbCTBOBano 06 H,D;eHTH'IHOCTH KaK C03,D;a

BaeMbiX 3neKTpH'IeCKHX noneii:, TaK H reoMeTpHH MO,D;yneii:. 

B ma611u11e npe,D;cTaBneHbl peJynbTaTbl HJMepeHHii: ,D;nHHbl ,ZJ;peii:

clla MeTO,D;OM "TeHeii:" OT Ka TO,D;HbiX DpOBOnOK B 4 ,D;peii:cilOBbiX npOMe

)I(YTKaX O,D;HOrO H3 MO,D;yneii:. raJOBa.ll CMeCb 6blna aHanorii'IHa 

noKaJaHHoii: Ha puc. 6. HcTO'IHHK f3 -aJny'leHH.II c noMOIUbiO cne

uaanbHoro ycTpoii:cTBa nepeMemanc.ll nocne,D;oBaTenbHO OTHOCHTenb

HO 4 aHO,D;HhiX DpOBOnOK C WarOM, paBHbiM ,D;nHHe ,D;peii:clla /5 MM/. 

Ha aHanHJaTope CHHManHCb cneKTphl BpeM.II-aMnnHTY,D;HOrO pac

npe,D;eneHH.II, H DO MHHHMYMY "TeHH" OT KaTO,D;HOB DpOBOnOKH, Ha-

6JIJO,D;aeMOB Ha CDeKTpe, onpe,D;en.llnC.II HOMep KaHana, COOTBeTCTByJO

IUHB DOnO)I(eHHIO KaTO,li;HOB npOBOnOKH OTHOCHTenbHO aHO,D;HOB HnH 

Ja,D;aHHOB ,D;nHHe ,D;peii:cila. )J;nHHa ,D;peii:cila 5 MM Bb16paHa MHHHManb

HOB ,D;n.ll TOrO, 'IT06hl HCKniO'IHTb BnH.IIHHe TennOBOB ,D;H~y3HH Ha 

npOCTpaHCTBeHHOe pa3peWeHHe. KaK BH,D;HO H3 Ta6nHUhl, nonO)I(eHHJI 

DHKOB B cneKTpax COBDa,D;anH C TO'IHOCTbiO B ,D;Ba KaHana. fipH 3TOM 

UeHa ,D;eneHHJI O,D;HOrO KaHana COCTaBnJlna 105 MKM. C yqeTOM 

BpeMeHHOrO paJpeweHHJI 3neKTpOHHKH, paBHOrO 3 HC, H3MepJlnOCb 

npoCTpaHCTBeHHOe nonO)I(eHHe KaTO,D;HOB npOBOnOKH HnH TO'IHOCTb 

onpe,D;eneHHJI ,D;nHHhl ,D;peii:clla. fipH CKOpOCTH ,D;peii:cila, COCTaBnJIIOIUeii: 

5 CM/ M KC, TO'IHOCTb onpe,D;eneHHJI ,D;nHHbl ,D;peii:cila He npeBbiWana 

100 MKM. 

Ta611u11a U3MepeHui1 diiUHbl dpeii(Ja MemodoM "meHeii" 

0111 KQIIIOdHbiX np060/IOK. 

HoMep aHOAHOI:i 
nposonoKH 

10 

1 
2 
3 
4 

PaCCTOHHHe OT KaTOAHOH 
nposonOKI-1 AO aHOAHOH 
IAnHHa APel:i()la/ 

5 MM 
5 
5 
5 

KaHan 
aHanH3aTopa 

776 
777 
777 
777 

7. 3AKJIJOqEHHE 

PeJynLTaTw acnwTaHHB noxaJana, 'ITO xapaKTepacTHKH Mo

,D;yneii: ,D;peii:cilOBbiX KaMep, H3rOTOBneHHhiX H HCCne,D;OBaHHbiX C no

MOI.QbiO yKaJaHHhiX BbiWe onepauai: H YCTpOBCTB, HMenH XOpOWYJO 

H,D;eHTH'IHOCTb. 3TOT DOKaJaTenb D03BOnHn eme 6onee YHHcilHUHpo

BaTb H3rOTOBneHHe 6nOKOB H3 MO,D;ynea ,D;peii:cilOBbiX KaMep. 

B JaKnJO'IeHHe aBTopw 6naro,D;ap.IIT A.M.Iian,D;HHa, B.ll.)J;)I(ene

noBa, B.li.<l>nJlrHHa Ja npoJIBneHHhlii: HHTepec K pa6oTe, H.B.lliTpa

HHxa Ja noneJHhle o6cy)I(,D;eHHJI, B.A.IinHHOBa, E.A.llac10Ka, 

lli.r .raMCYT,D;HHOBa Ja DOMOI.Qb B pa60Te. 
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